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ABSTRACT 

 

The NMR spectra of the paramagnetic Ln(III) complexes have been 

interpreted as first-order spectra and assignments are based on relative intensities. 

More structural information may be obtained from the analysis of moderate to huge 

paramagnetic shifts of the complexes. The paramagnetic shifts in case of trivalent 

lanthanides are largely dipolar (pseudo-contact) in nature since the radial extension of 

4f orbitals is exceedingly small and the electrons in the 4f-orbitals are shielded from 

the ligands by 5s and 5p electrons.. 
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RESULTS AND DISCUSSION 

 

Lanthanide chemistry is a demanding and flourishing area owing to a variety of 

coordination geometries and potential applications ranging from biological probes to material 

(photophysical as well as magnetic) applications. The coordination sphere of lanthanide ions 

even though very flexible makes designing difficult, however, it makes the lanthanides 

attractive for the discovery of unusual topology and helps in achieving high coordination 

numbers. The choice of the ligand plays a key role in designing efficient luminescent 

lanthanide complexes. The important requirement for choosing a ligand for complexation with 

lanthanides is (i) ligand-lanthanide binding strength and (ii) ligands must absorb in the ultra-

violet (UV) region. Therefore, it is suitable to use poly-dentate nitrogen or oxygen donor 

organic ligands, which, because of the chelate effect, can overcome this difficulty and afford 

highly stable lanthanide complexes. The β-diketones are among the most studied class of 

ligands for constructing the trivalent lanthanide complexes.1 Lanthanide complexes of 

fluorinated complexes have been largely investigated. The lanthanide complexes exhibit 

significant thermodynamic stability, higher volatility and intense luminescence. Of the two β-

diketones, the trifluoroacetylacetone (tfaa) complexes are less explored as compared to 
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hexafluoro acetylacetone. The NMR spectroscopy of lanthanide complexes is unique. The 

paramagnetic complexes of lanthanides induce huge chemical shifts in the resonances of 

protons located in the proximity of the Ln(III) center.2 Such chemical shifts have been the 

subject of NMR studies.3-6 This phenomenon in the case of paramagnetic lanthanide complexes 

have been widely explored as 'NMR shift reagents'.7 Hence, the effect of lanthanide ion on 

both the chemical shifts and relaxation times of the different nuclei (protons) of organic ligands 

in the complex can be interpreted on the chelation of the ligand, and the type, stoichiometry, 

and geometry of the complexes in solution. Therefore, a paramagnetic lanthanide center is 

responsible for the huge chemical shifts and relaxation effects on the resonances of organic 

ligands. This change in shifting the resonances in paramagnetic lanthanide complexes lead to 

study these complexes as MRI-contrast reagents.8 

 

CONCLUSIONS 

 

For all the complexes studied whether mononuclear or dinuclear the changes produced 

in the chemical shift of protons of the aromatic amines is a function of the central metal atom 

which can be related to the magnetic anisotropy of Ln(III) ions. More structural information 

may be obtained from the analysis of moderate to huge paramagnetic shifts of the complexes. 

The paramagnetic shifts in case of trivalent lanthanides are largely dipolar (pseudo-contact) in 

nature since the radial extension of 4f orbitals is exceedingly small and the electrons in the 4f-

orbitals are shielded from the ligands by 5s and 5p electrons. 
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